CLAIMS 



A method of effectuating a neural-function of a patient associated 

\ 4ki 

with a fir& location of the brain of the patient, comprising: 

\ identifying a stimulation site by generating remotely from the first 

location an inWded neural activity and determining a region of the brain where the 

generated neural activity is present; 

positioning at least a first electrode at the stimulation site; and 
applying\n electrical potential to pass a current through the first 

electrode. \ 

2. The methocNof claim 1 wherein the neural-function has been 
affected by brain damage to the first region of the brain, and wherein: 

generating the intended nbural activity comprises applying an input for 
the neural function that causes a signal to b\sent to^the brain; and 

determining a region of the brains^6rem the generated neural activity is 
present comprises detecting the neural activiw/ffiat occurs in response to the signal 
sent to the brain. \ 

3. The method of claim 2 wherein the neural function controls use of 
a body part, and applying an input for the neural function comprises moving the body 
part. \ 

4. The method of claim 2 wherein the neural functionscontrols use of 
a body part, and applying an input for the neural function comprised applying a 
peripheral electrical stimulation to the body part. \ 
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5. The method of claim 2 whergjB^etecting neural activity 
comprises imaging of the brain. 

6. The methpa of cl^kn 2 wherein detecting neural activity 
comprises taking a functiprfal MRI image of the brain. 

7. ^^ The method of claim 2 wherein the neural function controls use 
of a body part,l&Ki wherein: 

applying an input to the neural function comprises moving the body part; 

and 

imaging the b^ain for neural activity comprises taking a functional MRI 
image of the brain. 

8. The method of chiim 1 wherein identifying a stimulation site 
comprises applying an input for the neura^ function that causes a signal to be sent to 
the brain. 

9. The method of claim 8 wh^nistiie neural function controls use of 
a body part, and applying an input for the neural functibi^ comprises moving the body 
part. 

10. The method of claim 8 wherein the neural functiohscontrols use of 
a body part, and applying an input for the neural function comprisesN^pplying a 
peripheral electrical stimulation to the body part. 



[33734-8020/SL0 1 2670.0 10] 



-45- 



9/24/01 




69 
Q 

m 

fi 
s 



1 11. The method of claim 1 wherein the neural-function has been 

2 affected by damage, disease and/qr a disorder at the first region of the brain, and 

3 wherein: 

4 generating the intended neural activity comprises applying a peripheral 

5 input to the patient for effectuating the neur^^nc^em that causes a signal to be sent to 

6 the brain; and 

7 determining a region of the brain whetein the generated neural activity is 

8 present comprises detecting a change in neural activity ^response to the signal sent to 

9 the brain. 

1 12. The method of claim 1 1 wherein detemiining a regionpfuie brain 

2 where the generated neural activity is present comprises determiningXlocation in the 

3 brain different than the first location at which the generated neur^activity occurs. 

1 13. The method of claim 1 1 whereiiyi^ermining a region of the brain 

2 where the generated neural activity is present ^emnprises determining a location at 

3 which a change in neural activity occjjts in ^correspondence to a change in the neural- 

4 function. 



1 14. The method^ or claim 1 wherein positioning at least a first 

2 electrode at the stimulation sife comprises positioning first and second electrodes at the 

3 stimulation site and resiHently biasing at least one of the first and second electrodes 

4 against a surface of tfce brain. 

1 16. The method of claim 1 wherein positioning at least a first 

2 electrode at/die stimulation site comprises positioning first and second electrodes at the 

3 stimulation site and resiliently biasing at least one of the first and second electrodes 

4 against the pia mater. 
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1 16. The method of claim 1, further comprising implanting a 

2 stimulation apparatus having an integrated pulse system directly coupled to the first 

3 electrode so that the stimulation apparatus is adjacent to and/or within the staill of the 

4 patient, and wherein positioning the first electrode comprises placing th^/nrst electrode 

5 at least proximate to the pia mater. 
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17. The method of claim 1, further comprising implanting a 
stimulation apparatus having an integrated pulse system directly coupled to the first 
electrode so that the stimulation apparatus is adjacent to and/or within the skull of the 
patient, and wherein positioning the first electpdde comprises inserting the first 
electrode into the cortex of the brain. 

18. The method of claim/1 wherein applying an electrical potential 
comprises placing a voltage of ±1 mVto ±10 V between the first electrode and a 
second electrode. 



l 

2 
3 
4 
5 

1 

2 
3 



1 19. The me 

2 comprises generating eleci 




/claim 1 wherein applying an electrical potential 
5ulses at 2 to 1000 Hz. 



1 20. The method of claim 1, further comprising ascertaining a 

2 threshold for generating action potentials for cells at the stimulation site, and wherein 

3 applying an electrical potential comprises placing a subthreshold voltage less than the 

4 threshold for generating action potentials . 

1 / 21. The method of claim 1, further comprising ascertaining a 

2 threshold for generating action potentials for cells at the stimulation site, and wherein 

3 applying an electrical potential comprises placing a subthreshold voltage between the 
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first electrode and a second electro^^^proximately 10-40% less than the threshold for 
generating action potential \/ 



The method of claim 1, further comprising ascertaining a 
\^^threshold for ^nerating electrophysiologic signals associated with the neural function, 



3 and wherein applying an electrical ^ 

4 between the first electrode and a 

5 generating electrophysiologic signals. 



i&l comprises placing a subthreshold voltage 
electrode less than the threshold for 




23. The method of claim 1, further comprising ascertaining a 



threshold for generating electrophysio! 
wherein applying an electrical pote 
between the first electrode aijd^second 
generating electrophysiologic signals 



^signais^tJrcells at the stimulation site, and 
iprises placing a subthreshold voltage 
ictrode 20-50% less than the threshold for 



1 ^ e ^$ l0( ^ °f 1, further comprising ascertaining a 

^uireshold for eliciting the neuraKfunction, and wherein applying an electrical potential 

3 comprises placing a subthreshold voltage between the first electrode and a second 

4 electrode less than the threshold for elicitingJhe neural function. 



1 25. The method of claim x, further comprising ascertaining a 

2 threshold for eliciting the neural function, and wftferein applying an electrical potential 

3 comprises placing a subthreshold voltage between tl^e first electrode and a second 

4 electrode 30-60% less than the threshold for eliciting the neural function. 



1 26. The method of claim, 

2 function of a body part controlled by 




motor function and/or a sensory 
function has been affected by brain 



3 damage to the first region of thp^bfain, and wherein the method further comprises 
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4 performing physical therapy to the affected body part while orjjfflfiediately after 

5 applying the electrical potential between the first electro^S'-afufa second electrode. 

1 27. The metjKtfl of^Jailrfl wherein a motor function and/or a sensory 

2 function of a body part con^HM by the neural-function has been affected by brain 

3 damage to the first region of/fne brain, and wherein the method further comprises 

4 pharmaceuticdly^stimulating the brain while applying the electrical potential between 

5 the first^ctrode and a second electrode. 




l 

2 
3 
4 
5 
6 
7 



associated with a first 



2$L^ Aymethod of effectuating a neural-function of a brain of a patient 

location in the brain, comprising: 
identifying a stimulation site in and/or on the brain where neural activity 
has changed in response to a change in the neural-function in the first location of the 
brain; 

positioning a first electroS^Mhe stimulation site; 
positioning a second eleeaoois at the stimulation site; and 
applying an electrical potential ofefcveen the first and second electrodes. 



1 29. The method of claim 28 wherein identifying a 

2 comprises imaging the cortex of the brain. 



ation site 



30. 




The method of claim 28>wtierein identifying a stimulation site 

ain that shows neural activity related to the 



compnses: 

taking a first 
neural-function using 

takipg^a second image of the brain that shows neural activity related to 
the neural-fiction using functional MRI after taking the first image of the brain; and 
comparing a change in the neural activity related to the neural-function. 
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1 31. The method of claim 28, further comprising applying a peripheral 

2 input to the patient that is expected to generate neural activity in the brain rdated to 

3 performing the neural-function. X 

1 32. The method of claim 28 5 further comprisin&r 

2 applying a peripheral input to the patient thai is expected to generate 

3 neural activity in the brain that performs the neural-function; and 

4 identifying a stimulation site comprises taking a first image of the brain 

5 that shows neural activity before applying the Deripheral input, taking a second image 

6 of the brain that shows neural activity >while applying the peripheral input, and 

7 comparing a change in neural activjjy^fthe brain between the first and second images. 

1 33. The method of claim 28 wherein neural activity for the neural- 

2 function is expected to ocjeur at theTtirst location in the brain according to a known 

3 functional organizatiojr of the brain, and wherein identifying the stimulation site 

4 comprises detecting'iieural activity for the neural-function at a second location in the 

5 brain different than the first location. 

1 / 34. The method of clam 33 wherein detecting the neural activity 

2 compnses taking functional MRI images of the brain and monitoring neural activity at 

3 the second location. 

l 35_ The method of claim 28 wherein the neural-function controls 

learning a task and the neural activity related to the neural function is expected to 
occur at the first location of the brain aecmling to a known functional organization of 
the brain, and wherein identifying the spmul^tion site comprises detecting a change in 
the neural activity at the first location of the braiiN^hile the patient learns the task. 
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1 36. The method of clam 

2 activity comprises taking functional 

3 the task. 




in detecting a change in the neural 
of the brain while the patient learns 



37^ TheNjiethod of claim 28 wherein the neural-function controls 
learning a task and the neurakactivity related to the neural function is expected to 

3 occur at the first location of the brain according to a known functional organization of 

4 the brain, and wherein identifying the sm^mation site comprises detecting a change in 

5 the neural activity at a second location different than the first location of the brain 

6 while the patient learns the task. 



1 38. The method of clam 37 wherein detecting a change in thp^neural 

2 activity comprises taking functional MRI images of the brain while the^tient learns 

3 the task. 



l 

2 
3 
4 
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39. The method of claim 28 wheren^fne first region of the brain is 
affected by a disease and neural activity related^to the neural-function is expected to 
occur at the first location of the brain according to a known functional organization of 




ulation site comprises detecting a change in 



the brain, and wherein identifying 
neural activity adjacent to th^W 



40. Thp'inethocr of claim 28 wherein the first region of the brain is 
affected by a disease and neural activity related to the neural-function is expected to 
occur at the firstTocation of the brain according to a known functional organization of 
the brain, ajra wherein identifying the stimulation site comprises detecting a change in 
neural activity related to the neural-function at a second location different than the first 
location. 
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1 41. The method of claim 28 wherein the first regkjn^f the brain is 

2 affected by brain damage and neural activity related to the neufal-function is expected 

3 to occur at the first location of the brain according tp^known functional organization 

4 of the brain, and wherein identifying the stinurimion site comprises detecting a change 

5 in neural activity adjacent to thp^fi^regfon. 




3 
4 
5 
6 
7 
8 
9 

10 



42. The method Wclaim 28 wherein the first region of the brain is 
affected by brain damage and neural activity related to the neural-function is expected 
to occur at the^flrst location of the brain according to a known functional organization 
of the brakC and wherein identifying the stimulation site comprises detecting a change 
in neural activity related to the neural-function at a second location different than the 
st location. 

Jjj^ A i^iethod of treating a loss of a neural-function at a first cortical 
location of a brain of a pan^nt, comprising: 

selecting a stimulation site at a cortical region of the brain where neural 
activity is expected to occur to compensate for the loss of neural-function at the first 
cortical location of the brain; 

positioning a first elect^de at ^ first area of the stimulation site 
proximate to the pia mater in the cortical 

positioning a second electrode M a second area of the stimulation site 
proximate to the pia mater in the cortical region; hxd 

applying an electrical potential betweekthe first and second electrodes. 



44. The method of cl$kvr$3 whej^eifrtfie^neural-function is generally 
carried out by neural activity at the^jy$f^e^on of the brain according to a known 
functional organization oftJae^Sr^n, an^vmerein selecting a stimulation site comprises 
estimating a locajioifof a second region of the brain where neural activity for 
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performing the neural-function is expected to be present, the location of the ^cond 
region being spaced apart from the first region. 

45. The method of claim 43 wherein: 
selecting the stimulation site comprises deteimifQng a location at which 

neuroplasticity for implementing the neural-function is expected to occur; and 

applying an electrical potential comprises placing an electrical pulse 
across the first and second electrodes without^maging the brain for neural activity 
related to the neural-function. 

46. The metHoh exclaim 43 wherein selecting the stimulation site 



comprises determining a locatio 



'adjacent to the first location of the brain. 



47. A mdthoer df treating a neural-function in a brain of a patient 
using an apparatus having a support member, a pulse system carried by the support 
member, and an electrode assembly including first and second electrodes at an interior 
surface of the support member, comprising: 

implanting the support member in the patient proximate to a skull of the 
patient to position the pulse system proximate to the skull and to position the first and 
second /lectrodes proximate to a stimulation site on and/or in the brain of the patient; 
and 

controlling the pulse system to apply an electrical potential between the 
fi/st and second electrodes at the stimulation site. 
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1 48. A method of treating a neural-function in a brain of a patient 

2 using an apparatus having a support member, a pulse system carried by thp^upport 

3 member, and an electrode assembly including first and second electrodes j& an interior 

4 surface of the support member, comprising: / 

5 implanting the support member proximate to a slarfl of the patient to 

6 position the first and second electrodes at least proximate to the pia mater of the brain 

7 of the patient at a first cortical location; / 

8 mechanically biasing the support member and/or the first and second 

9 electrodes to resiliently press the first and second electrodes against one of the dura 

10 mater or the pia mater of the brain of the patient at the first cortical region; and 



i 

29 n controlling a pulse generator coupled to the first and second electrodes to 



PJ 12 apply an electrical potential between the fi^st and second electrodes in the first cortical 

p 1 3 region of the brain. 
DO 

£ 

Mi 49. A mettfod olf treating a neural-function in a brain of a patient, 

f% 

Q 2 comprising: 

P 3 selecting a stimulatio^ite in a first cortical region of the brain; 

J 3 * 4 determining^ electrical stimulation threshold for inducing a response in 



5 cells at the stimulation site; and 

6 applying an electrical stimulation at an intensity lower than the 

7 stimulation thr^hold between first and second electrodes proximate to the pia mater of 

8 the first cortical region of the brain. 



1 / 50. The method of claim 49, further comprising identifying the 

2 stimulation site by determining where neural activity has changed in response to a 

3 change in the neural-function. 
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51. The method of claim 50 wherein identifying a stimulation/site 
comprises: / 

taking a first image of the brain that shows neural activity related to the 
neural-function using functional MRI; / 

taking a second image of the brain that shows neuraj/activity related to 
the neural-function using functional MRI after taking the first imrige of the brain; and 

comparing a change in the neural activity relateefto the neural-function. 

52. The method of claim 50 5 further comprising applying a peripheral 
input to the patient that is expected to generate thp^eural activity in the brain related 
to performing the neural-function. / 

53. The methodpf^im/50, further comprising: 

applying a peripheral hmuHp the patient designed to generate the neural 
activity in the brain that performs ™e neural-function; and 

identifying a stim^tron site comprises taking a first image of the brain 
that shows neural activity before applying the peripheral input, taking a second image 
of the brain that shows /neural activity while applying the peripheral input, and 
comparing a change in neural activity in the brain between the first and second images. 

54. / The method of claim 50 wherein neural activity for the neural- 
function is expected to occur at the first location in the brain according to a known 
functional organization of the brain, and wherein identifying the stimulation site 
comprises/detecting neural activity for the neural-function at a second location in the 
brain different than the first location. 
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1 55. The method o 

2 comprises taking functional MRI 

3 



the second location. 




54 wherein detecting the neural activity 
the brain and monitoring neural activity at 




TheN^iethod of claim 50 wherein the neural-function controls 
learning a task and the neufrd activity related to the neural function is expected to 
occur at the first location of the m^in according to a known functional organization of 
the brain, and wherein identifying Ws^rtmlation site comprises detecting a change in 
the neural activity at the first location of th^brain while the patient learns the task. 



1 57. The method of clam 56 wherein detecting a change in the neural 

2 activity comprises taking functional MRI images of the brain while the patient learns 

3 the task. 




58^ The metnb^of claim 50 wherein the neural-function controls 
learning a taslf knd the neural activity related to the neural function is expected to 
occur at the first location of the brain acbqrdmg to a known functional organization of 
the brain, and wherein identifying the stii^ilatfon site comprises detecting a change in 
the neural activity at a second location differem\than the first location of the brain 
while the patient learns the task. 



1 59. The method of clam 58 wherein detecting a change intiiejieural-- 

2 activity comprises taking functional MRI images of the brain^whilg^Sie patient learns 

3 the task. 



1 60. The-ifiethod of cI&jh 50 wherein the first region of the brain is 

2 affected by a^di^ease and neural activity related to the neural-function is expected to 

3 occui^afthe first location of the brain according to a known functional organization of 
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4 the brain, and wherein identifying the stimulation site comprises detecting a change in 

5 neural activity adjacent to the first region. 
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1 61. The method of claim 50 wherein the first region of the brain is 

2 affected by a disease and neural activity related to the neural-funaion is expected to 

3 occur at the first location of the brain according to a known functional organization of 

4 the brain, and wherein identifying the stimulation site comnnses detecting a change in 

5 neural activity related to the neural-function at a second ^cation different than the first 

6 location. 

1 62. The method of claim 50 \yfierein the first region of the brain is 

2 affected by brain damage and neural activitwfelated to the neural-function is expected 

3 to occur at the first location of the brain according to a known functional organization 

4 of the brain, and wherein identifying the stimulation site comprises detecting a change 

5 in neural activity adjacent to the firs? region. 

1 63. The 4ne^j^of"^laim 50 wherein the first region of the brain is 

2 affected by brain damage andyieuj?dl activity related to the neural-function is expected 

3 to occur at the first locat^n^ofthe brain according to a known functional organization 

4 of the brain, and wherein identifying the stimulation site comprises detecting a change 

5 in neural activity related to the neural-function at a second location different than the 

6 first location. 



1 ,64. The method of claim 50 wherein applying the electrical potential 

2 comprises irlducing an increase in a resting membrane potential of neurons subject to 

3 the electrical potential. 

1 / 65. The method of claim 64 wherein applying an electrical 

2 stimulation comprises providing an electrical potential between the first and second 
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electrodes that increases the resting membrane potential of a desired population of 
neurons at the stimulation site by 10%-95% of a voltage gap between ttfe resting 
membrane potential and an action potential for the desired population of rieurons. 

66. The method of claim 64 wherein appj^ng an electrical 
stimulation comprises providing an electrical potential between the first and second 
electrodes that increases the resting membrane potential of a desired population of 
neurons at the stimulation site by 10%-95% of a voltage gap between the resting 
membrane potential and an action potential for the desired population of neurons, and 
wherein the electrical potential is provided at a frecmency of approximately 40-200 Hz. 

67. The method of clahn/64 wherein applying an electrical 
stimulation comprises providing an electrical potential between the first and second 
electrodes that increases the resting ntfembrane potential of a desired population of 
neurons at the stimulation site byuP%^93% of a voltage gap between the resting 
membrane potential and an action p6tentiaf for the desired population of neurons, and 
wherein the electrical potential i^rowfed at a frequency of approximately 40-200 Hz 
and a pulse width of approximately 20-100|is. 

68. The /method of claim 64 wherein applying an electrical 
stimulation comprises tjroviding an electrical potential between the first and second 
electrodes that increases the resting membrane potential of a desired population of 
neurons at the stimulation site by 60%-80% of a voltage gap between the resting 
membrane potential and an action potential for the desired population of neurons. 

/69. The method of claim 64 wherein applying an electrical 
stimulation/comprises providing an electrical potential between the first and second 
electrodes' that increases the resting membrane potential of a desired population of 
neurons/at the stimulation site by 60%-80y of a voltage gap between the resting 



[33734-8020/SL0 1 2670.0 1 0] 



-58- 



9/24/01 



# 



o 



5 membrane potential and an action potential for the desired population of neuron^/ ind 

6 wherein the electrical potential is provided at a frequency of approximately 40^200 Hz. 

1 70. The method of claim 64 wherein applying/ an electrical 

2 stimulation comprises providing an electrical potential between the' first and second 

3 electrodes that increases the resting membrane potential of a desired population of 

4 neurons at the stimulation site by 60%-80% of a voltage grip between the resting 

5 membrane potential and an action potential for the desired imputation of neurons, and 

6 wherein the electrical potential is provided at a frequency }f approximately 40-200 Hz 

7 and a pulse width of approximately 20-100jas. 



£B l 71. An apparatus for applying Metrical stimulation to a region of a 

2 brain of a patient, comprising: 

3 an implantable support memj/er configured to be implanted into the 

4 patient at least partially within the skull of/the patient; 

5 a pulse system carried by/ftie support member; 

6 a first electrode camedyby the support member, the first electrode being 

7 coupled to the pulse system; my/V/S^ 

8 a second electrode carrkdoy the support member, the second electrode 

9 being spaced apart from the ^st^electrode, and the second electrode being coupled to 
10 the pulse system. / 

1 72. The apparatus of claim 71 wherein the support member comprises 

2 an attachment element and a housing carried by the attachment element, the attachment 

3 element being attachable to the skull, and the housing carrying the first and second 

4 electrodes. 

1 / 73. The apparatus of claim 72 wherein the attachment element 

2 comprises a mesh. 
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74. The apparatus of claim 72 wherein the attachment element 
comprises a plate. / 



75. The apparatus of claim 71 wherein the support member comprises 
an attachment element and a housing, the attachment element beiifg a mesh, and the 
housing having a proximal side attached to the attachment element, a distal side to 
which the first and second electrodes are attached, and a /favity in which the pulse 
system is housed. 



76. The apparatus of claim 71 wherein the support member comprises 
an attachment element for attachment to the /^kull and a housing configured to be 
implanted in a hole in the skull, the housing having a proximal side attached to the 



attachment element, a distal side 
and a cavity in which the pulse syste: 
of approximately 1-2 cm. 




first and second electrodes are attached, 
sed, and wherein the housing has a depth 



77. The apparatus of claim 71 wherein the support member comprises 
a compressible member coimgured to be positioned between the skull and the dura 
mater or pial surface of tffe brain. 



78. /The apparatus of claim 7 1 wherein: 
the/support member comprises a housing configured to be implanted at 
least partially within the skull, the housing having a cavity; and 

the pulse system comprises a power supply and a pulse generator within 
the cavity >6f the housing. 
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1 79. The apparatus of claim 7 1 wherein: 

2 the support member comprises a housing configured to be ipciplanted at 

3 least partially within the skull, the housing having a cavity; and 

4 the pulse system comprises a pulse generator withrtj/the cavity of the 

5 housing. 



si 
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1 80. The apparatus of claim 71 wherein: 

2 the support member comprises a housing configured to be implanted at 

3 least partially within the skull, and the housing has ^ cavity; and 

4 the pulse system comprises a pulse delivery system within the cavity of 

5 the housing, the pulse delivery system having a receiver for receiving a pulse of 

6 broadcast energy generated by an external pulse generator and a pulse former for 

7 converting the broadcast energy intoa^^ectrical pulse within the support member. 

1 81. The apparaWs qf claims 1 wherein: 

2 the support member compnses a housing configured to be implanted at 

3 least partially within the slam, and the housing has a cavity; 

4 the pulse system comprises a pulse delivery system within the cavity of 

5 the housing, the pulse' delivery system having a magnetic pickup coil for receiving a 

6 pulse of magnetic energy generated by an external pulse generator; and 

7 the^first and second electrodes are electrically coupled to the pulse 

8 system withinAe housing. 



1 / 82. The apparatus of claim 71 wherein: 

2 / the support member comprises a housing configured to be implanted at 

3 least partially within the skull, and the housing has a cavity; 
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4 the pulse system comprises a pulse delivery system within the cavjiy of 

5 the housing, the pulse delivery system having an antenna capable of receiymg RF 

6 energy and a pulse former coupled to the antenna; and 

7 the first and second electrodes are electrically coupler/to the pulse 

8 system within the housing. 

1 83. The apparatus of claim 71 wherein the fn^f and second electrodes 

2 are conductive elements at a distal surface of the support member for being positioned 

3 against the pial surface of the brain or at least proximate to the pial surface, and 
*tl 4 wherein the first electrode has a generally circular shape and the second electrode has 
09 5 a generally circular shape that surrounds the first electrode. 

^ l 84. The apparatus of claim/7 1 wherein the first and second electrodes 

^ 2 are conductive elements at a distal sum^ of the support member for being positioned 

H 3 against the pial surface of the braiMOTat) least proximate to the pial surface, and 

§ 4 wherein the first electrode is defiifedl by^a first conductive pad at a first area of the 

^ 5 distal surface and the second electrode is defined by a second conductive pad at a 

M* 6 second area of the distal surface. 

1 85. The apparatus of claim 71, further comprising a third electrode 

2 and a fourth electrode coupled to the pulse system, and wherein the first, second, third 

3 and fourth electrodes are conductive elements at a distal surface of the support member 

4 for being positioned against the pial surface of the brain or at least proximate to the 

5 pial surface/ 

1 / 86. The apparatus of claim 87, further comprising a switching circuit 

2 having a plurality of switches coupled between the electrodes and the pulse system to 

3 selectively generate electrical fields between the first, second, third and fourth 

4 electrodes. 
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1 87. The apparatus of claim 71 wherein the first and second electrodes 

2 comprise implantable pins that project from a distal surface of the support jrfember for 

3 penetrating into a cortical region or a deep-brain region of the brain. 

1 88. The apparatus of claim 71, further comprising a mechanical 

2 biasing element carried by the support member and couple<J/to the first and second 

3 electrodes. 



QD 



1 89. The apparatus of claim 88 whe/ein the biasing element comprises 

2 a compressible foam. 



1 90. The apparatus of j^laiijaf 88 wherein the biasing element comprises 

2 a spring. 



O 



1 91. The apparat 

2 an inflatable bladder. 



>f dmm 88 \yherein the biasing element comprises 



1 92. The/apparatus of claim 71 wherein the housing has an interior 

2 surface and the first ayfa second electrodes are carried by the housing to be exposed at 

3 the interior surface,/6nd wherein the interior surface has a maximum dimension of not 

4 greater than 4 cr 



1 /93. The apparatus of claim 71 wherein the housing has an interior 

2 surface aijd the first and second electrodes are carried by the housing to be exposed at 

3 the intepfor surface, and wherein the interior surface has a maximum dimension of not 

4 greats/than approximately 1-2 cm. 
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94. The apparatus of claim 71 wherein the housing has an outer 
surface configured to face away from the skull and an interior surface comigured to 
face toward the brain, and wherein the interior surface has a maximunr dimension of 
not greater than approximately 1-2 cm and a depth of the housingjbetween the outer 
surface and the interior surface is approximately 1-2 cm. 

95. An apparatus for applying electrical / ?nmulation to a region of a 
brain of a patient, comprising: 

an implantable support member configured to be implanted into the 
patient proximate to a skull of the patient, the support member including an attachment 
element to fix the support member to the skull:, 

a pulse system carried by the support member; 

a first electrode at )a first region of the support member, the first 
electrode being coupled to the pulse Wstem: and 

a second electrode ana second region of the support member spaced 
apart from the first electrode, th^secpna electrode being coupled to the pulse system. 

96. The apparatus of claim 95 wherein: 

the support member comprises a housing configured to be implanted at 
least partially withm/lhe skull, the housing having a cavity; and 

the pulse system comprises a power supply and a pulse generator within 
the cavity of the'housing. 

97. The apparatus of claim 95 wherein: 

the support member comprises a housing configured to be implanted at 
least partially within the skull, the housing having a cavity; and 

the pulse system comprises a pulse generator within the cavity of the 
housing. 
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1 98. The apparatus of claim 95 wherein: 

2 the support member comprises a housing configured to \y£ implanted at 

3 least partially within the skull, and the housing has a cavity; and 

4 the pulse system comprises a pulse delivery systepf within the cavity of 

5 the housing, the pulse delivery system having a receiver/for receiving a pulse of 

6 broadcast energy generated by an external pulse genejmor and a pulse former for 

7 converting the broadcast energy into an electrical pulse within the support member. 

1 99. The apparatus of claim 95>wherein: 
Q / 

2 the support member comprises a housing configured to be implanted at 

CP A 

q 3 least partially within the skull, and the housing has a cavity; 

^4 the pulse system comprises a pulse delivery system within the cavity of 

□ 5 the housing, the pulse deliven/^rem having a magnetic pickup coil for receiving a 

s 6 pulse of magnetic energy gepraWDy^i external pulse generator; and 

lS 7 the first and second ^ctrodes are electrically coupled to the pulse 

£3 8 system within the housing/ 

O 

1 100. /The apparatus of claim 95 wherein: 

2 the ^upport member comprises a housing configured to be implanted at 

3 least partially within the skull, and the housing has a cavity; 

4 /the pulse system comprises a pulse delivery system within the cavity of 

5 the housing, the pulse delivery system having an antenna capable of receiving RF 

6 energy and a pulse former coupled to the antenna; and 

7 / the first and second electrodes are electrically coupled to the pulse 

8 system within the housing. 
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101. The apparatus of claim 95, further comprising a mechanical 
biasing element carried by the support member and coupled to the first second 
electrodes. 



X 

o 



1 102. An apparatus for applying electrical stimulation to a region of a 

2 brain of a patient, comprising: 

3 an implantable support member configured /o be implanted into the 

4 patient proximate to a skull of the patient; 

5 a pulse system carried by the support methber; 

6 a first electrode at a first region pi the support member, the first 

7 electrode being coupled directly to the pulse system within the support member; and 

8 a second electrode at a seconci region of the support member spaced 

9 apart from the first electrode, the second pfectrode being coupled directly to the pulse 
10 system within the support member. 



1 103. The apparatuplof jajlaim 102 wherein: 

2 the support menraer c onronses a housing configured to be implanted at 

3 least partially within the skull, th^hj^ing having a cavity; and 

4 the pulse s^s^em comprises a power supply and a pulse generator within 

5 the cavity of the housing. 



104/ The apparatus of claim 102 wherein: 

the support member comprises a housing configured to be implanted at 
least partially/within the skull, the housing having a cavity; and 

the pulse system comprises a pulse generator within the cavity of the 

housing. 
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105. The apparatus of claim 102 wherein: / 
the support member comprises a housing configured to be implanted at 
least partially within the skull, and the housing has a cavity; and / 

the pulse system comprises a pulse delivery systejn within the cavity of 
the housing, the pulse delivery system having a receiver/for receiving a pulse of 
broadcast energy generated by an external pulse generator and a pulse former for 
converting the broadcast energy into an electrical puke within the support member. 



106. The apparatus of claim 102 wherein: 
the support member comprises a housing configured to be implanted at 
least partially within the skull, and the Rousing has a cavity; 

the pulse sys^ 
the housing, the pulse de, 
pulse of magnetic energy 

the first and/se 
system within the hous 




iusing 

ises a pulse delivery system within the cavity of 
having a magnetic pickup coil for receiving a 
an external pulse generator; and 
electrodes are electrically coupled to the pulse 



107. / The apparatus of claim 102 wherein: 

support member comprises a housing configured to be implanted at 
least partiallyWithin the skull, and the housing has a cavity; 

the pulse system comprises a pulse delivery system within the cavity of 
the housing, the pulse delivery system having an antenna capable of receiving RF 
energy and a pulse former coupled to the antenna; and 

the first and second electrodes are electrically coupled to the pulse 
s/stem within the housing. 
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1 108. The apparatus of claim 102, further comprising a mechaiucal 

2 biasing element carried by the support member and coupled to the first anc^/second 

3 electrodes. 



1 109. An apparatus for applying electrical stimulation to a cortical 

2 region of a brain of a patient, comprising- 

3 an implantable support member configured to ^e implanted into the 

4 patient proximate to a skull of the patient; 

5 a mechanical biasing element carried by' the support member, the 

6 mechanical biasing element being elastically deformaWe; and 

7 a first electrode and a second electrode, wherein the biasing element is 

8 configured to press the first and second electrodes against the brain of the patient. 



1 110. The apparatus of 9I 

2 comprises a compressible foam. 



1 



111. The appj 



2 comprises a spring. 




109 wherein the biasing element 



aim 109 wherein the biasing element 



1 112. The apparatus of claim 109 wherein the biasing element 

2 comprises an inflatable bladder. 



1 113/ The apparatus of claim 109, further comprising a pulse system 

2 carried by the support member. 



1 14. The apparatus of claim 113 wherein: 

the support member comprises a housing configured to be implanted at 



3 least partially within the skull, the housing having a cavity; and 
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the pulse system comprises a power supply and a pulse generator within 
the cavity of the housing. 

115. The apparatus of claim 113 wherein: 

the support member comprises a housing configurejKto be implanted at 
least partially within the skull, the housing having a cavity; and/ 

the pulse system comprises a pulse generated within the cavity of the 

housing. 



1 16. The apparatus of claim 113 wnerein: 
the support member comprises a/nousing configured to be implanted at 

least partially within the skull, and the housing has a cavity; and 

the pulse system coHi^sey i pulse delivery system within the cavity of 
the housing, the pulse delivery sysjCTnTkving a receiver for receiving a pulse of 
broadcast energy generated by ajr extepal pulse generator and a pulse former for 
converting the broadcast energyrato jan electrical pulse within the support member. 

1 17. The apparatus of claim 113 wherein: 

the support member comprises a housing configured to be implanted at 
least partially withh/ the skull, and the housing has a cavity; 

the/pulse system comprises a pulse delivery system within the cavity of 
the housing, tire pulse delivery system having a magnetic pickup coil wrapped around 
the core for receiving a pulse of magnetic energy generated by an external pulse 
generator/ and 

the first and second electrodes are electrically coupled to the pulse 
systerh within the housing. 
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118. The apparatus of claim 113 wherein: 

the support member comprises a housing configured to b^/implanted at 
least partially within the skull, and the housing has a cavity; 

the pulse system comprises a pulse delivery systeny^ithin the cavity of 
the housing, the pulse delivery system having an antenna capable of receiving RF 
energy and a pulse former coupled to the antenna; and 

the first and second electrodes are electrically coupled to the pulse 
system within the housing. 

119. The apparatus of claim A09, further comprising an external 
controller having a power supply, a pulse generator and a pulse transmitter, wherein 
the external controller is electrically coupjed to the electrodes by a cable. 

120. The appafatite o^cl^m 109, further comprising: 
an external control]^ having a power supply, a pulse generator and a 

pulse transmitter, wherein ty£ extern^T controller generates a pulse of broadcast 
energy; and 

a pulse system carried by the support member separate from the external 
controller, wherein the pulse system is capable of converting the broadcast energy 
from the external controller into a corresponding electrical pulse; and 
whe/ein the electrodes are coupled to the pulse system. 

yl21. An apparatus for applying electrical stimulation to a cortical 
region of a,brain of a patient, comprising: 

an implantable support member configured to be implanted into the 
patient proximate to a skull of the patient; 

a pulse system within the support member; 
a biasing element carried by the support member; and 
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7 an electrode attached to the biasing element and electrically coupled to 

8 the pulse system. 



1 122. The apparatus oiA^SrClll wherein the support member, the 

2 pulse system, the biasing element^Mtre^eetrod have a total weight of not greater 

3 than35g. ^ \ / 



1 12>: The apparatus of claim 121 wherein the support member and the 

2 pulse systemfoccupy a volume of not greater than 20 cubic centimeters. 



ru 



m 



2 
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